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  Many lines of evidences have shown that environmental factors play important roles 
in brain development. Although the healthy status of maternal gut microbiota seems to 
be an important environmental factor for fetal development, it has been unknown 
whether and how the maternal gut microbiota contributes to brain development of 
offspring. To address this question, we examined whether perturbing the maternal gut 
microbiota by administering the non-absorbable antibiotics (AB) to pregnant dams by 
voluntary drinking on embryonic day 9-16 influences the behaviors of their offspring 
both at postnatal week four (PW4) and at the postnatal week eight (PW8). The mice 
born from AB-treated dams (AB offspring) exhibited reduced voluntary activity in the 
dark phase compared to the mice from the control dams (Control offspring) in the 24 
hr-home cage activity test at PW4. The reduced voluntary activity in AB offspring 
compared with that in Control offspring was also observed at PW4 in the open field test 
to measure spontaneous activity in a novel environment. In the open field test, AB 
offspring spent a shorter amount of time exploring the center of the novel environment 
than Control offspring at PW4. This spatial preference in a novel environment was still 
observed at PW8, whereas no apparent difference in the spontaneous locomotive 
activity between Control and AB offspring was observed at PW8. The behavioral 
phenotypes of AB offspring were partially rescued by fostering of these mice by normal 
dams from P1, whereas the offspring born from control dams and fostered by 
AB-treated dams exhibited the phenotypes similar to those of AB offspring. These 
results suggest that perturbation of maternal gut microbiota during pregnancy by 
administration of non-absorbable ABs affect the postnatal brain development, resulting 
in the long-lasting alterations in the behaviors of the offspring. 
